Three new biflavonoids, named (2RS)-3-methoxy-8-methylsocotrin-4-ol (1), (2SR)-3-methoxy-8-methylsocotrin-4-ol (2), and (2RR)-8-methylsocotrin-4′ol (3), were isolated from Chinese Dragon's blood [Dracaena cochinchinensis (Lour.) S. C. Chen], together with two known ones. The structures of these new biflavonoids were elucidated by a combination of HR-ESI-MS, 1 H NMR, 13 C NMR, HMQC, and HMBC spectra. The absolute configurations of compounds 14 were determined by quantum chemical calculation of the circular dichroism spectrum and comparison with the experimental CD spectrum.
Dragon's blood is an ancient folk herb used for its haemostatic, antimicrobial, antiviral and wound healing properties by many cultures for over 2,000 years [1] . It is a dark red resin derived from more than 20 species involved in four genera, including Croton (Euphorbiaceae), Daemonorops (Palmaceae), Dracaena (Dracaenaceae) and Pterocarpus (Fabaceae) [1] . Phytochemical research revealed that flavonoids, biflavonoids, steroids, and organic acids were contained in the resin and its original plants [1−3] . The resin from Dracaena cochinchinensis is called Chinese Dragon's blood, namely "Longxuejie" [4] . As part of our research on finding the bioactive compounds from D. cochinchinensis, three new biflavonoids, named (2RS)-3-methoxy-8-methylsocotrin-4-ol (1), (2SR)-3-methoxy-8-methylsocotrin-4-ol (2) , and (2RR)-8methylsocotrin-4′-ol (3) were isolated, together with two known ones, (2RS)-8-methylsocotrin-4′-ol (4) [3] and socotrin-4′-ol (5) [5] . High-resolution electrospray ionization mass spectrometry (HR-ESI-MS), and Fourier transform infrared (FT-IR), onedimensional (1D) and two-dimensional (2D) NMR spectroscopic experiments were used to determine the structures of compounds 13 and their NMR spectral assignments. The absolute configurations of 1−4 were determined by quantum chemical calculation of the circular dichroism spectra and comparison of these with the experimental CD spectra. The structures of compounds 4 and 5 were established by direct comparison of their physical and spectroscopic data with those reported in the literatures.
(2RS)-3-Methoxy-8-methylsocotrin-4-ol (1) was obtained as a pale yellow powder; its molecular formula was determined as C 33 H 34 O 7 with 17 degrees of unsaturation, on the basis of the negative HR-ESI-MS ion at m/z 541.2221 [M−H] − , and the NMR spectral data (Table 1) . Its UV absorption maxima were located at 279 and 202 nm. The compound displayed intense IR absorptions indicative of the presence of hydroxyl groups (3336 cm 1 ) and aromatic rings (1614, 1510 and 1471 cm 1 ). The structure of 1 was inferred from a detailed analysis of 1 H and 13 C NMR data, together with 2D NMR experiments. The 13 C NMR and DEPT spectra showed 33 carbon resonances, comprising 13 quaternary sp2 carbons, 11 tertiary sp 2 carbons, 2 aliphatic methines, 4 aliphatic methylenes, 2 methoxy, and one methyl group. NMR spectroscopic data of compound 1 corresponded closely to those of (2R)-8-methylsocotrin-4-ol, which was obtained from Dragon's blood made from D. cochinchinensis [3] , except that its H-3 was replaced by a methoxy group in compound 1, which was supported by HMBC correlations, as shown in Table 2 . Then, the planar structure of 1 was established as shown ( Figure 1 ).
For an assignment of the absolute configuration of 1, CD spectra were calculated for four possible enantiomers, (2RS)-1, (2RR)-1, (2SR)-1 and (2SS)-1 based on TD-DFT calculations of the electronic circular dichroism (ECD) spectra being performed by using the Gaussian 03 program [6, 7] . As shown in Figure 2 , the calculations of the ECD spectra for these possible enantiomers and their arithmetical averaging provided the overall theoretical ECD spectrum. By comparison with the calculated CD spectrum of 1, experimental data showed good agreement with the spectrum for (2RS)-1 ( (Table 1) , as well as the same molecular ion in the HR-ESI-MS, yet they were found to have opposite optical rotations. The specific rotation of 1 was 0.019 (c 0.22, MeOH), while that of 2 was +0.032 ( c 0.18, M e O H ). T h e s e findings verified that 1 and 2 are enantiomers. Furthermore, the distinctive difference between them in their CD spectra also confirmed our conclusion. According to the comparison with the CD spectra of 1, the experimental data of 2 showed good agreement with the spectrum calculated for (2SR)-1 (Figures 2, 3) . So, compound 2 was assigned as (2SR)-2-(4-hydroxy-3-methoxyphenyl)-6-[1-(4hydroxyphenyl)-3-(4-hydroxy-2-methoxyphenyl)propyl]-8-methylchroman-7-ol and named as (2SR)-3-methoxy-8-methylsocotrin-4-ol. Biflavonoids from Dracaena cochinchinensis Natural Product Communications Vol. 7 (5) 2012 593 (4), which revealed that 3 possessed the same planar structure as (2R)-8-methylsocotrin-4-ol (Table 1 and Figure 1 ). The HMQC and HMBC ( Table 2 ) spectra confirmed our conclusion. For an assignment of the absolute configuration of 3, comparison of the experimental CD spectral data with the calculations of the ECD of 1 revealed that the absolute configurations of 3 should be 2RR. Compound 3 was finally determined as (2RR)-2-(4-hydroxyphenyl)-6-[1-(4hydroxyphenyl)-3-(4-hydroxy-2-methoxyphenyl)propyl]-8methylchroman-7-ol and assigned the trivial name (2RR)-8methylsocotrin-4′-ol.
As for 8-methylsocotrin-4′-ol (4), although it is a known compound, the absolute configuration of C- was unclear. To deduce the absolute configuration of 4, we used the same method as that for compounds 1 to 3; the absolute configuration of 4 was confirmed as 2RS.
Experimental
General: IR spectra were recorded on a Nicolet NEXUS-470 Fourier transform infrared spectrophotometer. UV spectra were measured with a Shimadzu UV-2550 visible spectrophotometer, optical rotation on a Perkin-Elmer polarmeter 341, and CD spectra on a JASCO-815 spectropolarimeter (De) in nm. EI-MS of 1-5 were measured with a Micromass Autospec Ultima-Tof spectrometer, and HR-ESI-MS of 1-3 on a Jeol JMST100CS AccuTOF CS spectrometer. Silica gel (300-400 mesh, Qingdao Marine Chemical Co., Ltd., Qingdao, China), and Sephadex LH-20 (Pharmacia) were used for column chromatography, and silica gel GF254 plates (Yantai Marine Chemical Co., Ltd., Yantai, China) for TLC. Preparative HPLC was carried out on a Waters HPLC 615 system. Fractionation: The powder of "Longxuejie" (600 g) was first subjected to column chromatography (CC) on silica gel (4.5 kg, light petroleum-EtOAc). The fractions obtained were further purified by repeated CC on silica gel and Sephadex LH-20, and prep HPLC on a Waters-Symmetry Prep C18 column. Compounds 1 (10 mg), 2 (5 mg), 3 (23 mg), 4 (35 mg) and 5 (25 mg) were obtained.
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